| INTRODUCTION
Maternal vitamin D deficiency 1 and childhood asthma and wheeze 2 are common health problems. Risk factors for low vitamin D levels include dark skin, 3 and ethnic variations in the prevalence of asthma have previously been reported. 4, 5 Whilst it is known that rates of both circulating vitamin D levels and childhood asthma differ by ethnicity, to our knowledge, no UK study as previously investigating ethnic differences in the association between maternal vitamin D and offspring asthma. Our aims were to quantify maternal vitamin D levels and the prevalence of asthma and wheeze in a bi-ethnic cohort of UK-born children and to explore the relationship between them.
| ME TH ODS
Our sample comprised 1204 (553 White British and 651 Pakistani)
participants from the Born in Bradford study. 6 Ethics approval was (OH)D were measured in fasting serum samples at pregnancy booking at~26 weeks gestation. Detection of 25(OH)D was achieved using mass spectrometry. Diagnosis of asthma and wheeze, and prescription information were extracted from primary care records. We examined three outcomes: (i) GP-diagnosed asthma that is not treated with asthma-controlling medication; (ii) GP-diagnosed asthma that is treated with asthma-controlling medication (antimuscarinic bronchodilators, selective b2 agonists, leukotriene receptor antagonists and nasal corticosteroids); and (iii) GP-diagnosed wheeze on at least one occasion without diagnosis of asthma.
The association of maternal 25(OH)D levels with childhood asthma and wheeze was explored using two logistic regression models, which were applied to the full sample and then repeated sepa- 3 | RESULTS AND DISCUSSION Table 1 shows the distribution of the outcomes, exposure and confounders for the full sample and stratified by ethnicity. 25(OH)D levels were significantly lower in Pakistani women compared to White British women. A higher prevalence of untreated asthma was observed in Pakistani children, and they tended to be diagnosed at a younger age. However, there was little difference in the proportion of White British and Pakistani children who were diagnosed with asthma and receiving treatment, or with wheeze, although Pakistani children tended to be diagnosed with wheeze at an older age compared to White British children. The odds ratios (ORs) with 95% confidence intervals (CIs) for the association between an offspring diagnosis of untreated and treated asthma, and wheeze with maternal 25(OH)D levels are presented in Table 2 . In the adjusted analysis, there was a null association with untreated asthma in both ethnic groups, and the parallel lines in Figure S1 show that maternal vitamin D levels had the same effect on the probability of developing asthma that was not treated was the same in both ethnic groups. For asthma treated with medication, there was an 18% relative reduction in odds in White British children and a 21% increase in Pakistani, although there was no evidence of a statistically significant interaction. Figure S2 shows that the lines diverge with increasing maternal vitamin D levels, leading to a greater probability developing asthma requiring medication in Pakistani children but not in White British children, in whom the probability slightly decreases. Figure S3 shows that whilst lower maternal 25(OH)D levels increase the probability of wheeze in Pakistani children, this decreases with higher levels; the converse was observed in White British children.
Our findings replicate those of other studies which have found that whilst South Asian children have a higher rate of medical consultations for asthma compared with White children, 7 their use of inhaled corticosteroids is lower. 8 The reduced use of inhaled medications amongst Pakistani children in our cohort may be due to a range of factors such as cultural health beliefs and attitude towards medication, language barriers and migration status (eg, unfamiliarity with preventative treatment and asthma management plans in first-generation and recent migrants). 9 These barriers highlight the importance of the clinician's approach when managing asthma in different ethnic groups.
Maternal vitamin D appears to be important in the development of the immune system and for optimal lung growth and maturation. 10 However, despite observing lower vitamin D levels in Pakistani women and higher prevalence of asthma in their offspring, we found no association between the two in our stratified analysis, possibly suggesting differing underlying mechanisms between the two ethnic groups. We found that higher maternal vitamin D levels were shown to be protective against wheeze in Pakistani children only. As wheeze is frequently viral-induced, it may be that maternal vitamin D exerts a protective effect against viral infections in the offspring but this is modified by ethnic variability in genetic and environmental factors.
In conclusion, despite highly significant ethnic differences in 
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